Direct effects of chronic ethanol exposure on beta-adrenergic and adenosine-sensitive adenylate cyclase activities and cyclic AMP content in primary cerebellar cultures.
The direct effects of chronic ethanol exposure on adenylate cyclase activity and cyclic AMP content were investigated in primary cerebellar cultures. By morphological criteria these cultures mainly contain granule cells with some astrocytes, and each cell type appears to contain both beta-adrenergic and adenosine-sensitive adenylate cyclase systems. Chronic treatment of the primary cerebellar cultures with 120 mM ethanol for 6 days caused a reduction in the stimulation of cyclic AMP content by isoproterenol and by the adenosine analogue 2-chloroadenosine. Kinetic analysis indicated that the chronic ethanol treatment decreased maximal activation of adenylate cyclase, as well as increased the EC50 values for norepinephrine and 2-chloroadenosine. Activation of norepinephrine-stimulated adenylate cyclase activity by in vitro ethanol was significantly enhanced after the chronic ethanol exposure. However, the chronic treatment did not alter activation of the 2-chloroadenosine-stimulated enzyme by in vitro ethanol. A similar difference in the response to in vitro ethanol after the chronic treatment was observed when cyclic AMP content of the intact cells was measured. The present data indicate that chronic ethanol exposure causes a selective increase in the sensitivity of adenylate cyclase to ethanol in some brain cells and a more generalized desensitization of receptor-stimulated cyclic AMP production.